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The history of soil acidity research, as reviewed by Jenny (2) , shows that with the development of theoretical ideas also new empirical methods are being developed for characterizing soil acidity. Among these attempts, the potentiometric determination of soil pH has reasonably retained its validity in spite of its weaknesses. At present the soil pH is recognised as one of the many interdependent variables of the soil, and used accordingly.
For the routine measurement of soil pH the procedure using 0.01 M CaCl 2 developed by Schofield and Taylor (9) has a firm theoretical basis, originally suggested by Teräsvuori (12) . For acid soils containing calcium as the dominant exchangeable cation the ion activity ratio aH + / VaCa 2+ is claimed to be constant on the adsorption spheres of the soil particles and in the outer solution of an equilibrium suspension and therefore characteristic of the suspension. As 0.01 M CaCl 2 approximates the electrolyte concentration of the soil solution, introducing it into the system causes least disturbance to the soil and yet provides relatively constant ionic strength for obtaining comparable results from different soils. The method has been employed at the Rothamsted Experimental Station since 1955, and is also used by several soil scientists mainly within the Commonwealth.
The aim of this study was give an approximation. The difference between pH Hao and pH CaC , 2 ranges from 0.24 to 0.80 pH units, and these values correspond to the highest and lowest conductance in these soils. The profile To 9 a-d where the difference between the pH values is greatest, represents a leached-out silt soil with extremely low conductivity, indicating a nearly total lack of soluble salts especially in the deeper layers. The samples Vi 2 a and C 6 with low conductance accordingly show greater differences.
When both the conductance and the pH of a given soil/water suspension are known, the pH which this soil would have in 0.01 M CaCl 2 suspension can approximately be calculated (12) . The differences between pH HjQ and calculated pH CaCi s values are also presented in Table 2 . The measured and calculated differences agree fairly well in mineral soils. When a soil's own salt content is very low, the agreement seems to be closest.
While pH values measured in water are generally used, the question of the lowering effect of 0.01 M CaCl 2 on the pH and the resulting difference from pH H2O values becomes of great practical interest. Teräsvuori (13) proposes that for agronomic purposes a correction factor could be added to pH CaCl2 values to bring them to the level of pH H2O that the farmers are accustomed to. On In addition to the 15 main samples, the change of pH values with time was also studied using 80 samples from a fairly uniform field experiment P 62. Half of the samples were from the surface layer, their pH [ro range being 5.20-5.78, and half from the deeper layers (50 and 100 cm), pH H 0 6.13-6.98. The pH values were measured after 1, 2 and 24 hours, and the changes occurring during the second hour and from that time on to 24 hours were grouped, the group up to 0.02representing the reproducibility of the pH meter. The results are in Table 3 .
The pH values measured after 2 hours compared with the values after the first hour show small change in pH CaCI values. For the surface samples of P 62, threefourths of the differences noted are 5= 0.05 pH units. The 2-24 hours interval shows even smaller changes, clearly indicating that a satisfactory equilibrium in From the practical point of view, the constancy observed in pH CaC)2 values would mean that measurements can be made after a relatively short equilibration period of I -2 1 -2 hours or the suspension can be left overnight, without significant difference. A short equilibration period would be preferable.
The suspension effect
The difference in the pH determined in the supernatant liquid and in the suspension or sediment of a soil-water system is a well-known fact, but the nature of this suspension effect has from the beginning been a matter of controversy. It is attributed primarily to a liquid junction potential of the calomel electrode and to avoid this error in the measuring system the reference electrode should be in the supernatant liquid. If the system is in equilibrium the position of the glass electrode does not affect the result. If the equilibrium is not yet reached, Raupach (7) recommends immersing the glass electrode in the suspension.
Therefore, the usual practice of measuring soil pH in freshly stirred suspension involves the uncertainty of liquid junction potential. To examine the magnitude of the suspension effect, soil suspensions were prepared as usual in water and 0.01 M CaCl 2 in ratio 1: 2.5 but doubling usual volumes to facilitate the handling and measuring. After settling overnight the supernatant liquid of CaCl 2 suspensions was quite clear, but remained muddy in H 2 O suspensions. The pH values were measured first with both electrodes in the supernatant liquid, then in stirred suspension.
The results are in Table 4 . 
